. Most parsimonious tree, recovering Ajkaceratops as most basal neoceratopsian, with synapomorphy list. Figure S2 . Most parsimonious tree, recovering Ajkaceratops as sister to Bagaceratops, with synapomorphy list. Figure S3 . Bootstrap and Bremer support values for phylogenetic hypothesis. Figure S4 . Strict consensus of 18 equally parsimonious trees, with selected ontogenetic-variant characters for Aquilops americanus scored as unknown, assuming that the holotype is a juvenile. Figure S5 . Strict consensus of 18 equally parsimonious trees, with selected ontogenetic-variant characters for Aquilops americanus scored as unknown, assuming that the holotype is a juvenile. In this version of the tree, the wildcard taxon Ajkaceratops has been pruned post hoc. Figure S6 . Phylogenetic tree recovering Ajkaceratops as sister to Bagaceratops, used for DEC modeling, with nodal numbers referenced in results (Table S1 ). Table S1 . Temporal calibrations used for DEC analysis. Figure S7 . Summary figure of DEC modeling results. Table S2 . Node-by-node results for DEC analysis.
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30.
Epijugal position on jugal: along dorsal edge of horn (epijugal trapezoidal) (0) or capping end of horn (epijugal conical) (1). 31.
Orbital horns absent (0) or present (1). 32.
Postorbital inverted L-shaped (0) or triangular and platelike (1). 33.
Postorbital with dorsal part rounded and overhanging lateral edge of supratemporal fenestra (0) or with concave dorsal shelf bordering supratemporal fenestra (1). 34.
Laterotemporal fenestra with postorbital participation in margin (0), postorbital excluded from margin (1), or jugal-squamosal contact very wide and postorbital situated far from fenestra (2). 35.
Laterotemporal fenestra width more than 10% of skull length (0) or less than 10% of skull length (1). 36.
Squamosal subtriangular in lateral view (0) or T-shaped, with postquadratic process (1). 37.
Temporal process of squamosal simple (0) or deeply bifurcate around temporal process of postorbital (1). 38.
Posterior edge of squamosal angled anteromedially (0) or posteromedially, squamosal contributing lateral portion of frill margin (1). 39.
Temporal bars of squamosals parallel (0) or posteriorly divergent (1). 40.
Quadratojugal mediolaterally flattened (0) or transversely expanded and triangular in coronal section (1) or triangular in coronal section, but with slender anterior prong articulating with jugal (2). 41.
Quadrate shaft anteriorly convex in lateral view (0) or straight (1). 42.
Elongate parasagittal process of the palatine absent (0) or present (1). 43.
Ectopterygoid exposed in palatal view (0) or reduced and concealed in palatal view (1). 44.
Ectopterygoid contacts jugal (0) or ectopterygoid reduced and restricted to contact with maxilla (1). 45.
Pterygopalatine foramen (modified suborbital fenestra) large (0) or diminutive (1).
46.
Ventral ridge on mandibular process of pterygoid defining "Eustachian canal" absent (0) or present (1). 47.
Pterygoid-maxilla contact at posterior end of tooth row absent (0) or present (1).
48.
Prominent posterior midline process on pterygoid absent (0) or present (1). 49.
Pterygoid mandibular process short (0) or long, extending well below maxillary tooth row (1). 50.
Pterygoid mandibular process formed only by pterygoid (0) or jointly by pterygoid and ectopterygoid (1). 51.
Parieto-frontal contact flat (0), depressed (1), or invaginated by fontanelle (2). 52.
Parieto-squamosal frill absent (0) or parietal frill less than 70% of basal length of skull (1) or more than 70% of basal length (2). 53.
Dorsal edge of squamosal temporal bar curves medially at the posterior end, arcing confluently into posterior frill margin (0) or dorsal edge of squamosal meets posterior margin of frill at acute angle (1). 54.
Frill solid (0) or fenestrated near posterior margin (1). 55.
Distinctive indentation on midline of the posterior parietals present (0) or absent (1). 56.
Epoccipital ossifications/frill scallops absent (0) or present (1). 57.
Basioccipital participates in foramen magnum (0) or basioccipital is excluded from foramen magnum and exoccipitals form less than onethird of condyle (1) or exoccipitals form about half or more of occipital condyle (2). 58.
Basioccipital excluded from basal tubera by basisphenoid and limited to occipital midline (0) or basioccipital tubera present (1). 59.
Basipterygoid process orientation anterolateral (0), ventral (1), or posteroventral (2) when braincase is oriented with condyle pointing posteriorly. 60.
Basioccipital tubera flat, in plane with basioccipital plate (0) or everted posterolaterally, forming lip beneath occipital condyle (1).
61.
Notch between posteroventral edge of basisphenoid and base of basipterygoid process deep (0) or notch shallow and base of basipterygoid process close to basioccipital tubera (1). 62.
Exoccipital with three exits for cranial nerves X-XII near occipital condyle (0) or with two exits (1). 63.
Exoccipital-quadrate separated by ventral flange of squamosal (0) or in contact (1). 64.
Paroccipital processes deep (height $ K length) (0) or significantly narrower (1). 65.
Supraoccipital participates in dorsal margin of foramen magnum (0) or excluded from foramen magnum by exoccipitals (1). 66.
Supraoccipital anteriorly inclined relative to basioccipital (0) or in same plane as posterior face of basioccipital (1). 67.
Supraoccipital shape tall, triangular (0) or wider than tall, trapezoid (1) or square (2). 68.
Tip of predentary shallow (0) or scooplike (1). 69.
Predentary with rounded anterior margin and distally broad posteroventral process (0) or with pointed anterior margin and distally narrow posteroventral process (1). 70.
Predentary less than two-thirds of dentary length (0) or equal to or more than two-thirds of dentary length (1). 71.
Predentary buccal margin sharp (0) or with a rounded, beveled edge (1) or with grooved, triturating edge (2). 72.
Tip of dentary smooth (0) or grooved dorsally for reception of the lateral process of the predentary (1) or bears large pit for reception of the lateral process of the predentary (2). 73.
Dentary symphyseal area small (0) or large, forming strong immobile bond with participation of splenial (1).
74.
Diastema between predentary and first dentary tooth absent (0) or present (1). 75.
Ventral margin of dentary curved (0) or straight (1) in lateral view. 76.
Dentary flange absent (0) or present along ventral edge (1).
77.
Prominent medial expansion of the central mandible in the middle of the tooth row formed by wide Meckelian groove separating tooth-bearing part of the jaw from external surface absent (0) or present (1). 78.
Labial face of dentary smooth below tooth row (0) or rugose and sculpted (1).
79.
Contact between dentary and prearticular absent (0) or present (1). 80.
Posterior end of splenial simple or with shallow dent (0) or with bifid overlap of angular (1). 81.
Distal end of coronoid process rounded (0) or with anterior expansion (1). 82.
Coronoid process positioned close to main axis of dentary and posterior to tooth row (0) or set lateral to tooth row, and end of tooth row covered by anterior part of coronoid process (1) or tooth row level with posterior edge of coronoid process (2). 83.
Coronoid straplike and with subequal depth throughout (0) or with lobate, highly expanded dorsal end much deeper than ventral end that slots between splenial and dentary (1). 84.
Surangular without distinct lateral ridge or shelf overhanging angular (0) or shelf/ridge present (1). 85.
Lateral surface of surangular flat or only weakly convex (0) or with pronounced laterally convex curvature (in the transverse plane) between the coronoid process and glenoid region (1). 86.
Tab on surangular forming lateral wall to glenoid cotyle absent (0) or present (1). 87.
Angular without one or more small, lateral tubercles along ventral rim below glenoid articulation (0) or tubercles present (1). 88.
Lateral surface of angular flat or slightly convex (0) or angular bears a raised emargination along posteroventral margin of mandible, lateral surface distinctly concave (1). 89.
Angular-surangular-dentary contact triradiate (0) or surangular with long ventral process overlapping angular, dentary-surangular and angular-surangular sutures form acute angle on lateral face of mandible (1). 90.
Mandibular glenoid narrow and flush with medial margin of surangular flange in dorsal view (0) or glenoid region medially expanded and forming lingual process in dorsal view (1). 91.
Surface of prearticular and articular below glenoid smooth (0) or with wide, semicircular ventral process near medial face of glenoid (1). 92.
Retroarticular process long (0) or short or absent (1). 93.
Three or more teeth in premaxilla (0) or two teeth in premaxilla (1) or 1 tooth in premaxilla (2) or premaxilla edentulous (3). 94.
Premaxillary teeth with carinae, and in some cases serrations (0) or premaxillary teeth peglike, crown without carinae (1). 95.
Teeth with single roots (0) or with double roots (1). 96.
Cheek teeth spaced (0) or closely apressed with determinate eruption and replacement pattern (1). 97.
Teeth occlude at an oblique angle (0) or at a vertical angle (1) or at a vertical angle, but dentary teeth have a horizontal shelf on the labial face (2). 98.
Teeth without distinct median primary ridge (0) or with very weak and wide median ridge on at least some maxillary teeth (1) or all maxillary and dentary teeth with distinct primary ridge (2). 99.
Base of primary ridge confluent with the cingulum on maxillary teeth (0) or base of primary ridge set back from cingulum, which forms a continuous ridge at the crown base (1). 100. Pronounced cingula on cheek teeth absent (0) : Figure S6 . Phylogenetic tree recovering Ajkaceratops as sister to Bagaceratops, used for DEC modeling, with nodal numbers referenced in results (Table S1 ). Table S1 . Temporal calibrations and geographic areas used for DEC analysis. Abbreviations: A (Asia), E (Europe), NA (North America). All ages are given in Ma and calibrated relative to the 2012 Geological Time Scale (Gradstein et al., 2012 Figure S7 . Hypothesis of phylogeny and biogeography of Ceratopsia, summarizing DEC modeling results. Some terminal taxa have been combined into supraspecific units; a full tree is provided in Figure S6 . Localities and reconstructed ancestral ranges from DEC are plotted. The relative probabilities for the ancestral area for each branch are indicated by the colored circles. To simplify visualization, when the relative probabilities for both the "smoothed" and "strict" temporal calibrations were within with 0.05 units of each other, they are represented by a single point. When they differ by more than 0.05 units, the one at top left depicts the "smoothed" results and the one at right depicts the "strict" results. Complete results, with a precise listing of the relative probabilities for each reconstruction, are contained in Table S2 . Table S2 . Node-by-node results for DEC analysis. Node numbers are indicated in Figure S6 ; temporal calibrations (smoothed and strict) are explained in the main text. Branch letters indicate the taxa that branch off from each node. 
